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GosforEb, Newcasfie upoa Tyoe. NE99 !EE. 
Eagiand, do hereby declare the inventioa, 
5 for wtiich we pray that a patent may be 
granted to us, and the mefiiod hy which 
it is to be peifonasd, to be parUculariy des- 
Ci-ibed m awd bj' the foHowing statement : — 
TMs invention relates to a ma^thod and 

10 appanstus for testiag granular materiaJs to 
dctenaiac thek dust-fdrming properties. It 
is particuJarly useful in the case of materials 
which ars likely to cause dast suspension in 
the air wbcit ihcy are {K)urtsi out, eg, for 

15 use, under conditions in which the suspended 
dust might be inhaled by die user, Tbo 
method 'mil apparatiis eniiihte one to de- 
tect and ineasure the tendency for different 
materials to crsate dv^t, for' example un- 

20 desirable dtist, as in tbe casa of detergents 
conteitjitig enzymes, where it is undesirable 
that the user shotdd jnha5e dusC containing 
such enzymes- Appropriate Cijntroi of 
manvifaetyring methods and products can 

25 result from fsuch measurmtent. 

Attempts have previously been made to 
detect and measure the tendency for granu- 
hsr inaterifils to pioduce dust, such attetnpts 
beitig based on optical measurements of the 

30 dtist doud produced whew Uic- product is 
poured out and allowed to feli through the 
air. Such methods, however, have the dis- 
advantage of being jnacc^rate and UBfcpro- 
duceabie. Also, they tend to Bjeasure the 

35 latter particles suspended in the air, but 
fail to sieasoiB fiie smaller, coJloidal, par- 
tides wiMi ate more Hfcely to be- inhaled, 
but produce insignificaat ojptisssl d!e«rt. 
Air elutrJatJon methods have also been 

40 used to detect aad measure the size imm 
of particlis envisaged as alsows. bat such 
methods have proved unsatisfactory, beojg 
ttine-;;c>nsutnlng, difiicult io operate, and in- 
voiving ^iimpling errors due to the smaS size 

45 of Wimple required. 

TMs invention provides a method for de- 



teminiBg the dast-fotming properties of a 
granalar ma.terial coraprising allowing a pre- 
dcterroined quantity of the material to fall 
freely at a predetermined rate into an en- 50 
dosed space while simultaneously passing a 
.stream of gas through the ^litsg materia! 
in die .sp«'3ce, and collecting and cixaraimng 
any du.st reraoved froin fee fsSing material 
by she gas stream. 55 

' I he gas may for example be air. 
The dust may for eaample be collected 
by msius of a filter. 

'Tlie examinij-ig may be for any desired 
property cf the dust. For example, it may €0 
be for measuring the amount of du.st. The 
measurement may for exainpSe ba effected 
by weighing. 

Preferably the air should be piefiltered 
before passing through the faOing materia!, $5 
as a .sisft^uard against confamination by 
dust su^ended in tJie air at the place of 
test. Suitably this air stream may be pro- 
duced by .suction from outside (he enclosed 
space, but if desired may be assisted by 70 
means for blowing the air Hito the enclosed 
space, and through the jjreSIters if used, 
provided of course titat Cbfe does iwt inter- 
fere with the faifii^ materiai The rate of 
air extractbtt feom the enctosed space may 75 
suitably be measured imd conttoHcd by 
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vitb & sactipa pipe. Desirably the ait 
stTfflsm is contintiea ms » pte^teimined time 
after the stream of giaaiilar isatedal has 
ceased, for example for at least 3 minutes, 
& ojcder to extract the air from the en- 
dosed space and transfer the suspended 
dust to the filter. The rate of flow of the 
air stKJsm is controlled, depending on the 
size range of the dust particles which it is 
desired to entrain: the larger the particles 
. it is desired to entrain, the higher will the 
flow rate of air be. For granular detergent 
compositioiis, such as those containing en- 
zymes, the rate d air flow is preferably 450 
to 550 litres per miaote when the enclosed 
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space is a box having the disiiensiDns given 
feelow, but other rates of flow may be used, 
and this as mdicaied abin's wOl have tlie 
effect of aitermg the patticfe size fmction 
5 of dust measured- 

Preferable outsidii dhijj;-si u^^ L^i \ 
mentioned abuve are, h^.iht 2 K^i (- 
fengih (horironlaJ dftiiei'iun i Fij 

1) 3 feet, wtvith (horwo lul cimtr^j i nit 

iO shywjt in Fig, li 2 feet Batib 2: widii ^ 
inches, height 13 iaohijp, jlea-arte iron: Nje 
of biis ^J mi:h.;5, cScaiance irom top ot box 
2 inches and ciearance fn>m {xtttoni 14 
jftches, Uctzht {Tojni btjttom of tox to glass 

15 fibre filter 16 inches, 

.Ihe material is normally held in a bop- 
pisr from which il f.iiis into the eiuL--cd 
space. Communication between hopjjer and. 
enclosed ipacc may be {.topped aj. soon as 

20 tfie snateriiif js exhausted. 

I ha inveation also provid&s apparatus for 
carryitig out the method of the invention, 
comprising a hopper fot containmg the 
granular material ta be tested, an endbsure 

25 located faeJow the hoppo' aad communicat- 
ing therewith through a vaivs through which 
the granular jnatertal cm fall into the cr- 
ciosiipe, means for passteg a stretim of gas 
through the faJH«g granuJar materia] in the 

30 etKlosure asid mettsss for coKectirig any dust 
etttrained from the failing materal by ibe 
stream of gas. 

One emlKwJimmt of fee invajUon will 
now be described with reference to the 

35 drawing fei which;— 

Figure I is an eievatioa {not to scale) 
showing tfte assemKjr of parts in an appa- 
ratus according to the present Invention. 
Figare 2 is an expanded part-scctional 

40 elevation of the sampling head portion of 
the apparatus, showing the two parts of 
which this consists. 

Referring to Figure 1, the apparatus com- 
prises an enclosure in the form of a box t 

45 made of metal or wood, to which acce.-ss is 
provided by doors on fte side (not shown). 
Hopper 2, snitaWy with 2 inch bore outlet, 
is detachabiy fixed to the top of box 1 aad 
coffimtmicates with the interior thereof. The 

50 base of hopper 2 Is opened and closed by 
means of slide valve 3, whereby flowabfe 
graniiiar material may be held in hopper 2, 
or allowed to fall freely into the encloi;ed 
space of b<ix 1. Inspection window 4 is 

55 provided to allow observation of the stream 
of granular material as it faSs. Tray 5 re- 
ceives the granaiar material falling ham 
hopper 2. 

^mpMng bead 6 is attaolied to suction 
^ line 7, which lends to motor-iidven fait 8, 
the latter serving to sncfc air from the inside 
of Iws 1 , throogii a ftlter pad of glass fibre 
held witliiji suction head 6. Desirably a 
bag fsltcr (not shown) is fitted to fbs exit 
65 from fan 8, to prevent dnst from being blown 



into the atmosiphcre iin lixe event of tailure 
of the filter at sampling head 6. A suitable 
^J'.-,'-. fibre filter pad for ua<; in sampling 
head tt consists of fiUet paper Whatman IS 
-1 or C. "WiiaUnan** Is a Registered 70 
■:rrade Mart. 

t-.gure 2 slio^v! further dctad of tlie 
ir'jphn;^ liL.id ti, unU indicates the twy nuin 
p^rK of which It Ci>nsibK The hxed part 
comprises Lyh'ndrii.ai Ix'dv ^ attached to '5 
<iuctii>n line 7. and ha^?l^li; i,m<.»ith upport- 
ing rniE; 10 wlded to bod> Wire gao?e 
1 1 5S welded 1 ody Q immediateiy urdcr- 
neath suijportnig nnp 10, and extending 
foi') At OSS ix'dy This sejve^ to support J^O 
lb:'t t;c paa m position The movc- 
cbc part ccnijsts of detachable sccuung 
un" itjdicacd generally by 32, and weiabt- 
ini^" plate 13 attached by loj;3 14 to annular 
tnotai ring 15 having int'^r.d dcperciifi" sKot »5 
It which JS ot a sl^c tt^make a sliding ht 
i->ut<;tde cylindrical body 9 R^Jbber ring 17 
is adhesive! j attiched und(,rneaih met^ ring 
IS, and serves to cooperate with supporting 
ring 10 to hold fiiter pad 18 when .securing 50 
ring 12 is fitted onto body 9. 

The nir flow through suction Juie 7 is 
produced by fan 8, and is measttred by 
orifice plate 19, provided with manometer 
and connection lines. Indicated generally by 5* 
20. The rate of air flow through sampling 
head 6 is conti-olfed by means of air infet 
valve 21, whereby a portion of the air drawn 
by fan 8 bypasses sampling head 6, thereby 
reducbtg the flow throngh the latter, with- 100 
out alteration to the speed of fan 8. Air 
entry filters 22 on box 1 serve to remove 
any dust that may be sn^Kndad in the air 
surrounding the eqtiipment, and which 
would otherwise enter iwx 1. Baffle 23 fixed 105 
in position by means of bracket 23« serves 
to prevent, a direc^t flow of air fronv iiiters 
22 to sampling head 6, before the powder 
stream has spread out in the ataospherc. 

fn operation, filter pad 18 is weighed and 110 
secured in sanipliiig head 6, by placing it 
on ring 50 and applying secnrtng ring 12 
arouiid' cylindrical body"9. The fiiter pad 
18 is thereby held between supporting ring 
10 iiJid rubber ring 17. The doors of box 115 
1 are closed, and slide valve 3 is closed, 
A predetermined quantity of the granular 
material to be tested Is placed in hopper 2. 
Tijc air ftow is started, and adjusted to a 
predetermined value. Then slide valve 3 120 
Is opened, the stream of dropping powder 
obsen-ed through inspection window 4, and 
the slide valve shot as soon as this stream 
has stopped. Then the air flov/ is continued 
for a predetemiined time, suitably 3 minutes, 1 25 
-being kept steady during this time. The 
air Sow k then stopped, the glass fibre iilier 
pad IS is cnrefuOy rejiioved^ folded to re- 
tain the collected dust, and rewdgfaed, there- 
by detefHiming the weight of dost collected. 130 
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H required this dmt may be chcinically 



Suitably the catire eqaipment may be 
moBiited Oil wheels, to provide molality for 
5 perfotmir^ the test m different locations. 
In a ^ecific example lising the above 
eqaiimtent to test a detergent powder, the 
contests of six packets, smountbs to 3200 
grams, weie p!aced in hopper 2, and the 
10 air velodty started and adjusted to 500 
litres per minate. This air flow was allowed 
to continue for 35 seconds, and then the 
powdsr leleEised by operating slide valve 
3. After the stream at powder had ceased 
15 the air stfeam was contiaaed for 3 »m«tcs, 
and then stopped, hy meatss <!f a time sis'itdi 
{not shown). The glass fibre filter pad 1? 
was tliea eareftiily removed from flie 
sanipJing head 6, folded, and weighed to an 
20 accsracy of ±0.0002 grams, having hecn 
itjitially weighed to the same accuracy. This 
showed a "weight of dost oolteted equal to 
O,00i5S grams, this being a measure of the 
dustiness tendency shown by the sample 
23 of detergent powder. 

Tray 5 was then removed, emptied, and 
cleaned; the walls, top ajid bottom of box 
1 were also eleaned» using a vacuum dcaner, 
to rmove dust and make the equipment 
30 ready for the next test, 

WHAT WE CLAM IS:— 

1, A method for detennining the dust- 
fonrung^ pi-operties of a graBxiJar materiaJ 
comprtsing altowiag a predetermined 
quantity of tlie material to fall freely at a 
predetermined rate into an enclosed space 
while siraultaneousiy passiag a sirearo of 
gas through the failiag material in the space. 

40 and collecting and exaraiatng any dust re- 
moved from the falling material by the gas 
stream. 

2, A method according to claim I in 
which, before being passed through the 
feiJlitig materia!, the gas is filtered to remove 
any imt suspended therein. 

3, A method accordina; to claim i or 2 
m which the streant of gas is partly or com- 
pJefely produced by extracting gas from 

SO the enclosed space through a control valve. 

4, A method according to any of claims 
1 — 3 in which the stream of gas is con- 
tinued (or at least three minutes after the 
material has ceased to fall 

55 5. A method according to atiy of claims 
1 --4 in which the matsriai is a gramdar de- 
tergent c«Efjpo.sition and the rate of flow of 
the stream of gas is 450 to 550 litres per 
mmui©, a box of the dimensions given here- 
to inbef or*' being used ss enclosed space, 

6, A method according to any of claims 
1—5 in which couHsuntcatlon^beiween the 
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enclosed space and a hopper from which 
fee material is made to fall is stopped as 
soon as the hopper is empty. 65 

7. A metliod according to any of claims 
1—6 in which gas is air, 

8. A method according to any of claims 
3—7 10 vsrbich the dust is coHected by means 

of a filter. 70 

9. A meUiod aecording to any of claims 
1—8 in which the eUjst cdOected js tested by 
determining the amoimt thereof. 

I D, A method according to claim 9 in 
which the determination is effected by 75 
weiring. 

11. A method according to claim I sub- 
sfanttally as iieteinbefore described with ref- 
erence lo the drawings. 

12. IMaterial whose dust properties have 80 
been tested by a method according to any 

of claims 1—11. 

13. Granular detergent compositions 
contaiaing ^tzysaes is4iose dust properties 
have been tested by a method according to 85 
any of cliiims 1 — U, 

14. Apparatus for carrying out a method 
according to smy of claims I — 11, comprfe- 
Ing a hopper for ajntaining granular 
material, an enclosure located below the hop- 90 
per and comraumcataig therewith through 

a valve through which the granular material 
caii fail into the eacJosore, means for pas-S. 
ing a stream of gas through the falling 
granular material in the andosnre and meaiis 95 
for coJlecthig any dust entrained frcan thft 
falling material by the stream of gas. 

!5, Apparatus according to claim 14 in 
which tiie means for passing the stream of 
gas comprises suction means outside the 100 
enclosarc, 

16. Apparatus according to claim 15 in 
which the suction means comprises a vaive 
controlling the rate of gas extraction from 

the enclosure. 105 

17. Apparatus aca>rding to any of claims 
in which the means for drawing the 

stream of gas is adapted to cause a rate 
of gas Slow from 450 to 550 litres per 
minute, the enclosed space being a box of UO 
the dimensions given hereinbefore. 

1 8. Apparatus according to my of dSHns 
14 — 17 m which the means for collecting 
dust comprises a filter, 

19. .Apparati!,-! for carrying out a matbod US 
according to claim 1, substantially as here- 
inbefore described and shown in the draw- 
ings. 

For the Applicants, 
CARmAElS & RANSFOm 
Chartered Patent Agents, 
43 Bloomsbury Square, 
London, WCIA 2RA. 
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